Mercuric and cadmium ions stimulate phosphorylation of band 4.2 protein on human erythrocyte membranes.
In this study, we found that Hg2+ and Cd2+ enhanced the phosphorylation of human erythrocyte membranous proteins, especially band 4.2 protein, which was hardly phosphorylated in the absence of the metal ions. p-Chloromercuribenzenesulfonate and p-chloromercuribenzoate had effects similar to those of Hg2+ and Cd2+ on band 4.2 protein phosphorylation, while other metal ions and sulfhydryl agents, such as N-ethylmaleimide, 5,5'-dithiobis-(2-nitrobenzoic acid), or iodoacetate, did not. The Hg2+-stimulated phosphorylation of band 4.2 protein required a millimolar concentration of Mg2+, and it was inhibited by Ca2+ dose-dependently. Phosphoserine was identified from a hydrolysate of the phosphorylated band 4.2 protein by high-voltage electrophoresis. A specific protein inhibitor against cAMP-dependent protein kinase decreased the Hg2+-stimulated phosphorylation of band 4.2 protein. This protein had more binding sites for 203Hg2+ than any other membrane proteins. A spectrin complex from the Hg2+-treated membranes contained the band 4.2 protein, which was not detected in the complex from untreated membranes. Furthermore, protein kinase, which could phosphorylate the band 4.2 protein, was also contained in the cytoskeletal fraction from the Hg2+-treated membranes. These results suggest that Hg2+ may bind certain sulfhydryl groups of band 4.2 and other proteins to make band 4.2 protein susceptible to the endogenous cAMP-dependent protein kinase.